Ethanol increases manganese-Induced spatial learning and memory deficits via oxidative/nitrosative stress induced p53 dependent/independent hippocampal apoptosis.
Manganese (Mn) is an essential nutrient element. However, Mn is causing great environmental and occupational exposure health risk concern globally, even high rate of alcohol consumption. There is dearth of scientific information on the interaction of manganese (Mn) and ethanol (EtOH) on hippocampal functions. This study was designed to investigate the effect of EtOH on Mn - induced hippocampal toxicity with special reference to spatial learning and memory and its underlying mechanism in adults male Wistar Rats. Rats were exposed to Mn alone at 30 mg/kg or co-expose with EtOH at 1.25 and 5 g/kg body weight by oral gavage for 35 consecutive days. Morris Water Maze task was used to assessed spatial learning and memory. Subsequently, oxidative/nitrosative stress, neuro-inflammation (myeloperoxidase and cyclooxygenase-2) and protein expression of apoptotic proteins (p53 and Bax), active executioner caspase (caspase-3) and B - cell lymphoma - 2 (Bcl - 2) markers in the hippocampus were investigated. The results indicate that Mn and EtOH exposure induces spatial learning and memory deficits, increase oxidative/nitrosative stress, neuro-inflammation resulting in enhanced hippocampal apoptosis. Moreover, the results indicated that Mn co-exposure with EtOH at 1.25 and 5 g/kg body weight further exacerbates neurotoxicity in rat hippocampus when compared with single dose of Mn and EtOH alone. Collectively, EtOH increases Mn - induced oxidative/nitrosative stress, neuro-inflammation and hippocampal apoptosis via mechanism involving oxidative damages of cellular constituents, neuronal inflammation and subsequent upregulation of Bax and caspase-3 and downregulation of Bcl-2 protein expression via p53 dependent/independent pathways to induced hippocampal apoptosis associated with impaired spatial learning and memory.